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GROUND  WATER  SURVEY  -  TOWNSHIP  OF  CARADOC  AND  EKFRID 
COMMUNITY  OF  MELBOURNE 


INTRODUCTION 

At  the  request  of  the  Division  of  Project  Development, 
the  Division  of  Water  Resources  undertook  a  ground-water  survey 
for  the  Community  of  Melbourne.   The  purpose  of  the  study  was 
to  investigate  the  availability  and  quality  of  ground  water  in 
the  Melbourne  area  as  a  possible  source  of  municipal  supply. 

The  study  was  limited  to  an  area  within  a  three-mile 
radius  of  Melbourne.   The  field  work  consisted  of  an  examination 
of  geologic  and  topographic  features,  the  location  of  water 
wells  and  the  collection  of  well-water  samples  to  determine  the 
ground-water  quality  in  the  area. 

A  summary  of  the  water-well  records  from  the  files 
of  the  Division  of  Water  Resources  is  shown  in  Table  1.   The 
locations  of  these  wells  are  shown  in  Figure  1.   The  well  numbering 
code  used  in  this  report  relates  to  the  permanent  coding  numbers 
of  the  OWRC. 

PRESENT  SUPPLIES  AND  WATER  REQUIREMENTS 

The  residents  of  Melbourne  obtain  water  supplies  from 
individually-owned  dug  and  drilled  wells. 
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The  present  population  of  the  Community  of  Melbourne 
is  311.   Assuming  an  average  annual  increase  of  3  per  cent,  the 
population  would  be  approximately  560  at  the  end  of  the  20-year 
design  period  ending  in  1990.   By  further  assuming  an  average-day 
water  demand  of  70  gallons  per  capita  and  a  maximum-day  to 
average-day  demand  ratio  of  3  to  1,  a  supply  capable  of  yielding 
a  maximum- day  demand  of  80  gpm  would  be  required  by  Melbourne 
in  1990.   Storage  would  have  to  be  provided  to  meet  peak  hourly 
and  fire  flow  demands. 

GEOLOGY 
Bedrock 

The  bedrock  in  the  area  is  comprised  of  thick  beds 
of  grey  and  bluish,  soft  shale  interbedded  with  beds  of  grey 
and  bluish  semicrystalline  limestone.   The  bedrock  is  Middle 
Devonian  in  age  and  belongs  to  the  Hamilton  Group  of  formations 
which  has  been  described  by  Sanford  as  follows: 
Hamilton  Group  of  Formations 

Ipperwash  formation  -  grey  argillaceous  and  crinoidal 

limestone 

Widder  formation  -  alternating  grey  shale  and 

argillaceous  limestone 

Hungry  Hollow  formation  -  greyish  tan  crinoidal  lime- 
stone and  grey  shale 

Arkona  formation  -  soft  grey  shale  and  muds tone 

Rockport  Quarry  formation  -  grey  argillaceous  limestone 

Bell  formation  -  soft  grey  shale 

Sanford,  B.V.,  Geology  Toronto-Windsor  Area,  Ontario 

Map  1263A,  Geological  Survey  of  Canada,  1969. 
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The  total  thickness  of  the  group  of  formations  is  approximately 
280  feet. 

The  elevation  of  the  bedrock  surface  varies  from  about 
594  feet  to  less  than  529  feet  above  mean  sea  level.   Glacial 
scouring  and/or  fluvial  action  have  formed  a  bedrock  depression 
about  one  mile  west  of  Melbourne.   The  depression  has  the  form 
of  a  wide  shallow  valley  which  trends  in  a  north- south  direction. 

Overburden 

The  overburden  in  the  Melbourne  area  is  Pleistocene  in 
age  and  consists  mainly  of  glacio- lacustrine  clay  and  glacial 
till  with  minor  amounts  of  sand  and  gravel.   The  surface  topo- 
graphy in  the  area  is  very  flat  due  to  the  controlling  clay  plain 
physiography  and  changes  in  the  overburden  thickness  are  con- 
trolled by  changes  of  the  bedrock  topography.   The  overburden 
thickness  varies  from  80  feet  in  the  northern  part  of  the  study 
area  to  180  feet  in  a  bedrock  depression  about  one  mile  west  of 
centre  of  the  community. 

A  relatively  thin  sheet- like  sand  and  gravel  bed  under- 
lies the  clay  and  till  deposits  and  overlies  the  bedrock  surface 
throughout  the  area.   Gravel  is  predominantly  found  in  the  bedrock 
depression  while  sand  deposits  are  found  on  the  flanks  of  the 
depression.   The  sand  deposits  appear  to  be  only  about  10  feet 
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Chick  but  the  full  section  of  gravel  in  the  centre  of  the  study 
area  has  not  been  penetrated  and  thus  its  total  thickness  is 
unknown.   Other  deposits  of  fine  sand  and  sand  and  gravel  occur 
as  isolated  lenses  and  beds  within  the  predominantly  clayey 
overburden  sediments. 

A  geologic  cross-section  which  shows  an  interpretation 
of  the  overburden  geology  in  the  area  is  presented  in  Figure  2. 

HYDROGEOLOGY 
Bedrock 

Of  the  23  wells  for  which  records  are  available,  only 
two  obtain  supplies  from  the  bedrock.   Both  of  these  wells  obtain 
supplies  from  an  upper,  fractured  or  weathered  zone  in  the  bedrock 
which  may  act  as  a  collector  system  for  water  stored  in  the  over- 
lying clays  and  sands.   The  specific  capacities  of  these  wells 
are  extremely  low  at  0.05  and  0.007  gallons  per  minute  per  foot 
of  drawdown  and  their  calculated  theoretical  yields  are  less 
than  5  gpm.   Regionally,  the  bedrock  is  not  a  good  aquifer  and 
consequently  it  is  not  considered  to  be  a  possible  source  of 
municipal  supply. 

Overburden 

The  lenses  and  beds  of  sand  and  gravel  and  fine  sand 
which  occur  as  isolated  deposits  in  the  predominantly  clayey 
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overburden  often  yield  sufficient  water  for  domestic  purposes, 
but,  because  they  are  limited  in  areal  extent  and  enclosed  in 
relatively  impermeable  sediments,  it  is  unlikely  that  they  are 
capable  of  yielding  municipal  supplies. 

The  basal  sand  and  gravel  bed  shown  in  Figure  2,  is 
likely  the  only  aquifer  in  the  area  which  may  be  capable  of 
supplying  the  requirements  of  the  community.   Specific  capacities 
of  domestic  wells  constructed  in  this  aquifer  range  between  0.5 
and  1  gpm/ft.  of  drawdown.   The  available  drawdown  in  a  well 
developed  in  this  aquifer  can  be  expected  to  be  at  least  130  feet. 
With  proper  development,  the  specific  capacity  of  a  municipal 
supply  well  can  be  expected  to  be  greater  than  those  of  the 
private  wells  in  the  area. 

WATER  QUALITY 

Samples  from  eight  overburden  wells  were  collected  to 
determine  the  general  chemical  and  bacteriological  characteristics 
of  the  ground  water  in  the  area.   The  analyses  results  are  shown 
in  Table  2. 

The  water  from  the  basal  sand  and  gravel  aquifer  is 
slightly  salty  and  contains  large  concentrations  of  iron  and  total 
dissolved  solids.   The  chloride  concentrations  of  the  well-waters 
from  this  zone  varied  from  199  ppm  to  338  ppm  while  concentrations 
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of  iron  and  total  dissolved  solids  varied  from  0.25  to  1.1  ppm 
and  from  500  to  690  ppm,  respectively.   The  OWRC  recommended 
maximum  limits  for  chloride,  iron  and  total  dissolved  solids  are 
250ppm,  0.3  ppm  and  500  ppm,  respectively. 

The  relatively  high  concentrations  of  chloride  present 
appear  to  be  a  natural  occurrence  likely  due  to  the  proximity 
of  the  aquifer  to  the  underlying  marine  shales. 

FAVOURABLE  TEST  DRILLING  AREAS 

Areas  favourable  for  test  drilling  have  been  selected 
on  the  basis  of  the  following  considerations:  the  proximity  of 
the  sites  to  the  community,  the  nature  and  areal  extent  of  the 
water-bearing  zone,  the  reported  yields,  specific  capacities  and 
available  drawdowns  of  the  wells  in  the  area,  the  quality  of  the 
ground  water  and  the  ease  of  access.   Favourable  test  drilling 
areas  are  shown  in  Figure  1. 

Area  1 

Area  1,  in  the  vicinity  of  wells  736  and  768,  is 
located  within  the  community  of  Melbourne.   The  180-foot  thick 
sequence  of  sands,  clays  and  gravels  overlying  the  bedrock  may 
only  yield  small  quantities  of  water,  but,  as  there  is  only  limited 
deep  well  information  in  the  area  and  because  tie-in  costs  would  be 
minimal,  two  test  holes  within  the  community  are  warranted. 
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Area  2 

Area  2,  in  the  vicinity  of  well  742,  is  located  about 
1^  miles  west  of  the  centre  of  Melbourne.   This  area  appears  to 
offer  the  best  prospects  for  developing  municipal  supplies.   A 
sand  and  gravel  aquifer,  of  unknown  thickness,  overlies  the  bed- 
rock at  a  depth  of  180  feet.   Three  test  holes  would  be  required 
to  adequately  test  the  aquifer  in  Area  2. 

Area  3 

Area  3,  in  the  vicinity  of  well  741,  is  located  about 
one-half  mile  west  of  the  centre  of  Melbourne.   Test  drilling  in 
Area  3  would  be  warranted  if  favourable  aquifer  conditions  are 
encountered  in  Area  2  as  pipeline  costs  could  be  reduced  sub- 
stantially. An  interpretation  of  the  sub- surface  geology  in- 
dicates that  a  20- foot  thick  sand  and  gravel  deposit  may  lie  on 
the  bedrock  surface  at  a  depth  of  180  feet.   Three  test  holes 
may  be  required  to  adequately  evaluate  the  potential  of  the 
aquifer  in  this  area. 

COST  ESTIMATE  OF  TEST  DRILLING 

The  estimated  cost  of  test  drilling  is  $20,000.  A 

breakdown  of  the  cost  is  as  follows: 

Mobilization  and  demobilization  $  1,000 

Moving  and  setting  up  (60  hours)  2,250 

Drilling  (1500  feet)  8,100 

Development  (64  hours)  2,400 

Pumping  tests  (72  hours)  2,500 

Casing  and  associated  materials  2,000 

$  18,250 
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In  addition,  funds  would  be  required  to  cover  the  costs 
of  items  associated  with  test  drilling  but  not  covered  in  the 
contract.   Such  items  include  property  options,  ingress  and  egress 
facilities  and  the  temporary  restoration  of  water  supplies  which 
may  be  interrupted  during  drilling  or  test  pumping.   The  allowance 
for  the  miscellaneous  work  is  $1,750. 

CONCLUSIONS 

(1)  Ground-water  conditions  in  the  vicinity  of  the  Community 
of  Melbourne  are  sufficiently  favourable  to  warrant  test  drilling 
for  municipal  supplies. 

(2)  Overburden  aquifers  of  sand  and  gravel  at  a  depth  of 
approximately  180  feet  appear  to  offer  the  best  potential  for 
yielding  municipal  supplies. 

(3)  The  chemical  quality  of  the  ground  water  is  generally 
not  considered  to  be  acceptable  for  municipal  purposes  because 
of  high  concentrations  of  chlorides  and  iron.   Treatment  for  the 
removal  of  iron  is  possible,  however,  no  economical  method  to 
remove  chloride  is  presently  available.   This  quality  problem 
appears  to  be  regional  in  nature  and  ground  water  of  better 
quality  does  not  appear  to  be  available. 

(4)  The  favourable  test-drilling  areas  lie  at  distances  of 
up  to  1.5  miles  from  the  community.  Areas  beyond  this  radius 
were  not  considered  for  test  drilling  because  lengthy  and  costly 
pipelines  would  be  required  to  connect  any  municipal  well  or  wells 
to  the  community. 
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RECOMMENDATIONS 

It  is  recommended  that  any  test  drilling  by  or  for 
the  Community  of  Melbourne  be  undertaken  in  the  areas  described 
in  this  report  under  the  heading  "Favourable  Test  Drilling  Areas". 
A  sum  of  $20,000  should  be  provided  for  any  test-drilling  program. 
If  favourable  hydrogeologic  conditions  are  encountered,  pumping 
tests  should  be  conducted  to  provide  adequate  data  for  the  evalu- 
ation of  the  perennial  yield  of  the  aquifer  and  the  degree  of 
interference  with  existing  domestic  wells.   During  the  test  pumping, 
the  chemical  quality  of  the  produced  water  should  be  monitored  to 
detect  possible  changes  in  the  quality  of  the  water  with  respect 
to  pumping  time.   These  data  can  also  be  used  to  aid  in  the  design 
of  any  water  treatment  facilities  that  may  be  required. 

It  would  be  necessary  to  provide  for  the  restoration 
of  a  supply  of  water  to  residents  beyond  the  serviced  area  whose 
wells  were  affected  by  the  operation  of  any  new  municipal  well  to 
such  a  degree  that  an  adequate  supply  could  not  be  obtained  from 
a  well  equipped  with  a  shallow-well  or  deep-well  pump. 

Prepared  by:   F.  R.  Campbell,  M.Sc,  Geologist, 
Surveys  and  Projects  Branch. 


^?5 

'.  J./YaKut 


\..£^i.^y.. 


T.  J./  YaKutchik,  Supervisor, 
FRC/ps  Surveys  and  Projects  Branch, 

June  9/71  Division  of  Water  Resources. 
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